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S1. Calculations of enthalpies and entropies using statistical mechanics treatments
Enthalpies of reactant molecules, intermediates and transition states reflects a sum of their DFT-derived electronic energy (E0), zero-point vibrational energy (ZPE) as reported in [1] .
In analogy with enthalpy, the entropy of each molecular system is the result of the sum of the corresponding electronic (S0), vibrational (Svib), translational (Strans) and rotational (Srot) contributions: as reported in [1] . In the Equations S-1-S-10, h is the plank's constant,  represents a vibrational frequency, kB is the Boltzmann Constant, m and V are the mass and the volume occupied by each gaseous species, Ix, Iy, Iz are the moments of inertia about x, y and z axes, respectively, and σ is the rotational symmetry number for gaseous molecules.
The free energy and a given temperature T is given by:
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S2. Calculation of NO reaction rates
For the reaction network reported in Scheme 1 (2NO + O2 → 2NO2), the overall reaction rate is equal to the rate of step 1.3 of Scheme 1. According to transition state theory formalism [2] , the overall rate is given by: -12) where p is the partial pressure.
From the equilibrium between the cis-NOO2NO molecule and the TS of step 1.3, it follows that:
where a is the activity of the species.
If the reference state for Gibbs free energy is ideal gas at Pref = 1 bar, then:
From (S-13) and (S-14) we derive that:
The combination of (S-15) and (S-12) leads to:
S-16 can be expressed in terms of NO and O2 by considering step 1.1 and step 1.2: -17) and by substituting Eq. S-14 for the activities:
Thus, the reaction rate is given by:
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S-19 is in units of [bar/s] . To express S-19 in terms of concentration per unit of time (e.g., mol/l/s) each pressure terms in S-19 has to be multiplied by RT (in consistent units).
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TABLE S-1
Structures of reactants, TS and products of each step of Scheme 1 in gas-phase. Bond length are given at the level of B3LYP/cc-pVTZ.
Step Reactant TS Product 
S3. Absolute energies and coordinates of atoms for the intermediates and TS along the NO oxidation path in the gas phase
We report below the coordinates of the atoms and the absolute energies (B3LYP-cc-pVTZ -Gaussian 09) of reactant, products and TS molecules of the steps of Scheme and visualized in Table 1 
